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5  REMISSION  OF  HYPERTENSIVE  DISEASE 

•  •  ^Following  is  the  tr:u»slaticn  of  an  article  by  A.V. 

Kolosov  and  N.K .Belaysva  entitled  !'Obra tnoye  Hazyitiye  diper- 
lonicheskay  Bolezni"  (English  version  above)  in  Klinicaeekaya 
Xeditsina  (Clinical  itedicine) ,  Vol.XLI,  Ko.6,  Moscow,  19&0, 
pages  19  to  24 «j[ 

The  Institute  of  'i’iiorapy  of  the  Academy  of  Mecical  Sciences 

*  '  •  n  '  * 

OSSit  (Director  «*  active  member  o  1  the  Academy  oi  Medical  Sci** 
ences  USSR  Pro i *  A  *  L *  Myasn ikov ) 

The  conte* -porary  literature  contains  ivsany  discussions  of  the 
etiology,  oat  a  o  ger*  e  s  i  s  and  treatment  of  hypertension*  daw ever, 
very  lew  stuoi.es  have  been  devotee*  to  tuo  possibility  oi  treating 
hyoertension  with  complete  recovery*  At  the  time,  a  clari¬ 

fication  of  the  conditions  of  remission  in  t&ie  disease  might  aid 
in  furthering  our  understanding  of  the  pa tuo genesis  of  hypertens¬ 
ion  and  also  in  helping  us  to  develop  more  effective  treatment . 

In  tho  present  article  we  shall  not  touch  on  cases  of  remis¬ 
sion  of  hypertension  as  the  result. of  myocardial  infarction,  cer¬ 
ebral  vascular  disorders,  or  associated  diseases  which  aggravate 
the  patient  *  s  general  condition  (such  as  malignancy). 

Evidence  of  the  possibility  of  treating  hypertension  for  , ■ -^j 


purposes  of  re  mission  is  to  be  found  in  the  works  of  i.TVfsirara-"* 

zt. .varjshvili *  A*  j*,*Lan&,  A*  b.^yasn ihov,  and  Ye •*•■, •Tareyev*.  Rer.vis- 
si  an  is  hypei‘t  ets-iio*. ,  in  son?.e  ea=v*  o&  to  tae  -vcini  01  cc  v.pl'? te  rvis- 
appearar.ee  of  all  surj  ective  and  objective  manifectati  ;ns  of  the 
disease,  baa  been  ooservea  b,y  a  nur.foer  of  authors  (L.x*. Antonova; 
A.AtU&anekiy  and  * *  if) . £.hc&edrik;  V'.V.Syrnev;  A«ih*S::-u».htiaa$  ?.h  -v* 

£ri  taniaiiSiviy  :md  V.i\.ieylunas;  ofv'.Tsabadze  sad  as^oci  tee)  and 
has  beer*  ii**ter|:  retec  differently  by  them* 

Ik  as,  *  «  i.^ritanishskiy  hmt  V* r.Meylunas,  A  .A*  Uiiianskiy  and 
f .S.SiiCitencrik  refer  to  sock  a  coarse  of  the  disease  as  recovery; 
A.i4.i?^u*htina  believes-  that  it  is  premature  to  speak  of  re ci very 
i i  such  cases,  while  V. V.Syrnev,  observing  in  sooe  patients  a 
r e •;? issj.  o n  ov e r  ro  1  on g e o  ; .erio U s,  cov e i o e rs  t *i .*  s  a  sc o r. t ■■> n e o u © 
and  protracted  remission  similar  to  that  seen  wit a  septic  ulcer. 

Certain  observations  ano  reports  are  su  ortec  by  conflict- 
it.i-  data*  'In  us,  L, X* Antonova  indicates  taat  juvenile  hypertens¬ 
ion  in  the  transitory  stage  progresses,  in  nearly  all  coses,  to 
hypertension  characterised  by  stable  and  severe  hypertension, 
wk  c  rea s  A  *  A .  cJaan shiv  a  no  X  ♦  3 .  X ac h en  (  r i k  lie  ve  t>  be e rve d.  t ra n  s  i i  o ry 
hypert er.s ion  in  juveniles  vv.icii  terminated  in  recovery  in  half 
of  '  the  cases  * 

In  a  number  of  reports,  the  conclusion  that  there  are  remissions  in 
is  based  not 

hypertension  on  the  results  of  prolonged  systematic  trevt- 

♦»'e u t  and  clinic  observations  but  oulv  on  the  ixi.i.  of.  second 
t  observations  of  tae  patients  after  a  perioc  of  several  year°?(G.V.J 


Tgabadze  end  associates).  In  other  reports  (V,V* 
are  given  on  some  of  the  patients  during  periods  of 

sure®;  the  presence  of  hypertension  in  these  patients  in  the'  past 
was  confirmed  by  special  history-taking.  Naturally,  in  such 
studies,  the  process  of  regression  of  the  manifestations  of  the 
disease  could  not  be  followed  .nor  could  there  be  a  corresponding 
evaluation  of  the  factors,  causing  remission.  Moreover,  in  e 
number  of  studies  of  remission  in  hypertension  (V.B.Syrhev  and 
others) ,  joaa'eould  not  cospletely  exclude  t®e  ir;f,luance  m 
•  the  course  of  the  disease  of  concOKiitant  .npd  progreaBive  atherei** 

,  v**  :v 

sclerosis;  consequently,  these  observations  cannot  he 
!  ®2eas^3.es'of 

favorable  outcomes  of  anti-hypertensive  therapy. 

In  carrying  out  our  work?we  undertook  io!&8®£*'4ain  _tfce ’  posslj 

•jbliity- 

of  a  stable  partial  or  complete  remission  in  the  objective  and 

subjective  signs  of  hypertension.  In  this  we  confined  our  task 

to  the  clarifieiation  of  the  possibility  of  treating  patients 

only 

in  different  stages  of  the  disease  under  the  influence/of  favor- 

i 

able  factors:  the  prolonged  jeffectuatioh j  •  of  different  prevent¬ 
ive  measures  ami  systematic  treatment  of  the  patients.  Hence 
the  patients  in  which  a  tendency  was  noted  in  the  direction  of 
remission  of  ihyperteasioton  against  a  background  of  the  develop- 
ment  of  some  other  disease  state  were  not  included  in  our  study. 

For  the  solution  of  our  task  we  carried  out  extensive  out¬ 
patient  observation*  of  30^  patient®  with  hypertension.  Of  this 
number  1.12  were  in  stage  I,  85  in  stage  IIA,  63  in  stage  I  IB  and. 
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40  infe tage' I1ZA.  95  patients  were  uncer  40  years' of  age,  and 
20 over-  40*  Observations  were  carrx&ci  out  far  a  period  of  ei&ht 
to  ten  years  in  212  five  to  seven  /ears  in  5®,  asxd  l.em> 

than  five  in  yi  patients* 

'ilie  3:J-i  patients  were  divided  into  tiro  groups*  The  ilrst 
group  included  1-3-3  patients  working  in  two  Koscow  factories  and 
principally  in  the  early  stages  of  hypertension  {stages  I  and 
occasionally  '  HA).  Out-patient  observation  of  this  group  of 
patients  was  carried  out  at  the  plants  themselves.  '*he  second 
group  comprised  11?  patients  in  the  later  stages  of  hypertension 
(I IB  and  I I I A)  -who  had  been  studied  and  treated  systematically 
on  an  ambulatory  basis  in  '‘the  out-patient  department  of  the  Inst¬ 
itute,  as  -.veil  as  having  been  hospitalised  in  the  clinical  oiv- 
x  &  i  o  ix  o  {  f<  h  s  in  s  t»  i  t  u"t  e  *  - 

baring  the  period  of  observation  of  the  patients,  we  cameo 
out  a  complex  of  therapeutic  and  prophylactic  measures,  he  began 
the  prophylactic  measures  with  a  careful  etacy  of  t.-*e  lire*  hist¬ 
ory  ant--  ci*  the  particulars  of  the  development  of  the  disease  in 
eacn  patient.  In  this  we  attempted  to  ecterwine  tue  influence  on 
the  course  of  tne  disease  of  the  nature  and  amount  of  work  Gone 
by  tne  patient,  as  well  as  the  effects  of  different  factors  M  a 
living,  working,  and  personality  '.nature,  in  order  to  attract 
the  attention  an c  direct  the  energies  of  the  patients  to  th®  remov 
al  of  unfavorable  factors. 

All  patients  observed  by  us  at  the  plants  were  examined  reg- 
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ul&rly  not  loss  t^an,  once  every  tv/o  uop.ths  curing  the  first 
five  years;  later  v/e  examined  them  three  to  four  tides’ a  year* 
hurina  the  examinations  we  gave  instructions  of  a  didactic  nature 
(concerning  the  routine  of  living,  physical  exercise,  eiet  appro¬ 
priate  to  hypertension,  and  no  forth) • 

;Work  was  arranged  in  the  plants  for  the  hypertensive  patients 
in  ac‘ cordance  with  our  instructions.  They  erformed  industrial- 

trial  work  not  involving  exceptional  stress.  In  addition,  they 
were  not  assigned  to  technical  operations  which  would  have  been 
stressful,  for  them  because  of  individual  peculiarities:  some  work¬ 
ers  were  intolerant  of  fast  work,  others  found  monotony  in  a  pro¬ 
cess  bo  1;n o-r some .  The  majority  of  patients  reported  f rora  one  to 
four  times  to  the  emergency  roou  for  hypertensive  patients; 
a  large  number  of  them  were  sent  to  •  rest  and  health  homes 
with  the  attendance  of  physicians  of  the  sanitation  divisions  of 
the  industrial  plants.  . 

Our  experience  showed  that ,  in  the  majority  of  patients  with 
stages  I  or  TJLA  hypertension,  the  complex  of  prophylactic  meas¬ 
ures  was  accompanied  by  a  favorable  effect.  ..owever,  in  some  of 
the  patients  during  the  first  years  of  observation,  in  addition 
to  prophylactic  measures  we  re-sorted  to  short  courses  of  ambulat¬ 
ory  treatment  with  medications  (sedatives  and  anti-hypertensive 
agents),  and  1?  of  the  patients  were  hospitalised  in  the  clinic 
of  the  Institute  of  Therapy  for  treatment. 

■stages  of 

In  patients  of  the  second'  group  (1IB  and  III  hypertension) 
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in  addition  to  the  prophylactic  measures  ) 

ticitreatment  during  the  entire  period  of  observation.  These 

patients,  as  a  rule,  were  subjected  either  yearly  or  once  every 


two  to  three  years  to  a  thorough  clinical  study  with,  treatment 

in  the  Institute  of  Therapy  (sc*ie  of  them,  in  addition,  were 

yi 

treated  also  in  other  clinical  institutions  once  or  twice) .  Dur¬ 
ing  the  period  of  observation,  of.  lB8  patients  with  hypertension 
in  stages  II  and  III,  90  ware  treated  from  three  to  ten  times  in 
the  clinic.  Between  courses  of  hospitalization,  the  patients 
.were  given  systematic  therapy  in  the  out-patient  department  of 
the  Institute  (sedatives,  anti-hypertensive  agents,  hormones, 
Srauwolfla  «  preparations,  and  so  forth). 

Prolonged  observation  of  hypertensive  patients  in  all  stages 
showed  differences  in  the  course  of  the  disease:  first,  there  was 
recovery  (normal  arterial  pressure  and  absence  of  other  symptoms 
of  the  disease  for  periods  of  five  years  or  more);  second,  remis¬ 
sion  (disappearance  of  all  manifestations  of  the  disease  charact- 

■j£b.©! 

eristic  of  any  stage,  with  retention  of  manifestation©  of  a  pre¬ 
ceding,  earlier  stage)}  third,  improvement  (with  respect  to  subj¬ 
ective  and  objective  indices);  fourth,  stabilization  of  the  dis¬ 
ease  (absence  of  deterioration  in  subjective  and  objective  ind¬ 
ices);  and  fifth,  progression  of  the  disease  and  death.  The 
data  of  our  observations  are  shown  in  the  table. 
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Prolonged  and  systematic  measures,  both '  prophylactic  arid 

therapeutic,  were  accompanied  by  the  best  therapeutic  effect  in 

patients  in  stage  I*  Gi  the*  112  patients  in  stage  I*  6S(6o*? 

percent)  recovered,  40  (35*7  percent)  showed  stabilisation  of 

(3*6  percent) 

the  process,  and  only  four/ suffered  progression  of  the  disease. 
By  t&c  end  of  treatment  in  these  latter  patients,  stage  IX  hyper 
tension  had  supervened. 

A  positive  therapeutic  effect  was  alf>o  noted  in  patients 
in  stage  XXA*  Of  S;5  patients^  *11  recovered  13  showed  remission 
Xn  these  13, over  the  course  of  the  last  three  to  five  years, 
all  manifestations  of  the  disease  cuaractexustic  of  this  stage 
have  been  absent}  only  signs  of  stages  XA  and  XB  have  remained*^ 
In  seven  of  tne  bp  patients,  there  has  been  a  stable  improvement 
in  the*  disease,  and  in  4;i  no  significant  changes  in  the  clinical 
picture  have  been  observed*  Finally,  in  11  patients  the  disease 
has  progressed* 

Prolonged  and  systematic  prophylactic  and  therapeutic  meas¬ 
ures,  including  repeated,  hospital. isat io ns  in  the  Institute, 

in  patients  in  stages  I IB  and  JIIA  of  hypertension^  were  accomp¬ 
anied  by  a  considerably  less  marked  therapeutic  eiiect  ta&n  in 
those  in  stages  I  and.  IlA.  Thus,  of  63  patients  in  stage  I  IB, 
only  one  patient  recovered,  only  one  underwent  remission,  and 
only  nine  showed  stable  improvement*  In  35  of  the  63,  there  v/as 
stabilisation  of  the  process* 


In  13  there  was  progression,  of 


fe'ttd  three  died  as  the  result  of  arterionephroscler** 
asisftl^^cerebral.  vascular  accident. 

Finally,  of  40  patients  in  stage  III A.  only  SO  showed  im~ 
proveraent  or  stabilisation  of  the  process}  in  ten  there  was. pro¬ 
gression  of  the  hypertension  and  ism  died  as  the  result  of  cere- 
bral  vascular  accident,  arterio&ephroscleroais,  or  myocardial 

v  . 

infarction.  Consequently,  in  stage  I1IA, . half  o:(  the  patients 
exhibited  an  unfavorable  course  of  the  disease. 

Hence,  out-patient  observations  showed  that  only  early  ther¬ 
apy  in  this  disease  is  accompanied  by  complete  recovery  in  the  : 
majority  of  cases.  We  cannot  agree,  in  connection  with  this, 
jwitih  the  position  adopted  by  rartjib .  iuUtwUil  foreign  :«t£ffiors  . 

- ~y  •  -  ■ 

!(Pickering))  who  believe  that  patients  with  eafly  of  occult  aym- 
ptoms  of  essential  hypertension  need  not  be  treated  and  should, 

!  _  .  -  .L, . . . .  .  |  . 

|in  general,  not  be  considered  ill.  (:  .. .i^th®r,!in  order  to  obtain 
the  maximal  effect,  it  is  necessary  even  in  patients  with  stage 
I  hypertension  to  carry  out  prolonged  and  systematic  measure®.  of 
prophylaxis  and  therapy  (see  figure).  The  figure  shows  the  data 


| character! sing  the  changes  in  arterial  pressure  in  patients  in 


! stag©  .1  hypertension  during  eight  years  oi  observations 
i  •  . 

| use  of  prophylaxis  and  treatment « 

In  1952  we  began  outpatient  observations  of  112  patients 

. . _ . .  I 

with  stage  I  hypertension*  As  the  result  oftadMrenef  .to!  regimen* 

work  arrangements?  and  other  prophylactic  and  therapeutic  mena** 

u  ".  V/»-  ! 

uresi  during  the  course  of  the  first  one  and  a  hgjf  ygg,rg 
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ias  a  etc  ale  redaction  in  artorial  pressure  to  normal  revels  in 
,„iy  16  patients,  luring  the  second  year  the  number  of  patents 
ait;.!,  pressures  st?.bUize6  at  normal  increased  to  54,  during  the 
third  year  to  68.  luring  ensuing  years  the  results  obtained 
in  the  first  three  years  were  confirmed,  hence,  to  obtain  the 
maximum  effect  in  patients  in  stage  I,  prolonged  effectuation  of 
therapeutic  anr  prophylactic  measures  is  required  for  a  period 

of  at  least  tv»o  to  three  years t 

As  our  experience  has  shown,  the  results  of  treatment  ever* 
in  patients  with  the  late  stages  of  hypertension  depend  on  the 
character  of  treatment,  discipline  of. the  patient  in 


carrying  out  the  regimen  suggested  by  the  physician,  conditions 
of  work,  living  conditions,  and  other  factors* 

The  favorable  cnar-.:.er»  which  tve  note tiiu  the  course  of  the  his 
ease  were  not  an  indication  of  a  tendency  to  spontaneous  renv: Is- 
si  on  of  thw  disease,  as  has  been  suggested  by  other  authors  (V.V* 
vSyrnev  and  others)  •  In  this  respect  toe  data  relating  to  the  69 
patients  in  the  later  stages  of  hypertension  (Ilk  am.  I1I.A),  re¬ 
peatedly  treated  in  the  clinic  of  the  Institute,  are  illustrative 
Of  these  69  patients, 12^ were  treated  in  hospital  only  twice  dur¬ 
ing  the  course  of  the  entire  period  of  out-patient  observation, 

20  wore  treated  three  times  each  in  hospital,  and  p ?  were  hospit¬ 
alized  from  four  to  ten  times*  The  results'  of  treatment  were  . 
worst  in  the  12  patients  hospitalised  only  twice  each  (in  none  of 
iheirj.  was  there  stable  Improvement ,  wh-'le  in  seven  there  was  pro¬ 
gression  of.  the  disease,  with  heath  in  several)*  In  20  patients 
treated  three  times  each  in  the  hospital,  in-e  therapeutic  effect 
was  slightly  better*  Finally,  in  patients  treated  from  four  to 
ten  times  each  iri  the  hospital,  the  therapeutic  effect,  as  com¬ 
pared.  with  the  other  patients  in  the  late  stages,  was  rather 
good:  in  seven 'there  was  stable  improvement ,  and  only  four  of 
the  37  died. 

These  observations  not  only  £3  notv  the  importance  of  repeated 
hospitalization  in  the  total  complex,  of  therapeutic  and  prophyla¬ 
ctic  measures  applied  to  patients  in  the  late  stages  cl'  hyper- 
tension,  hut  a  1  sc  testify  to  the  influence  of  systematic  support-. 
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xve  treatment  on  the  course  of  the  disease* 


Let.  us  present  one  case* 


Patient  K*  is  ?0  ;jaara  of  age.  Diagnosis:  hypertension, 
stage  1 1 1 A  *  In  1944,  the  patient  was  tonne:  to  have  extreme  iy 
nigh  arterial  pressures  ( 2uG/l60  to  22;/i4o  om  iig)  ♦  In  19it>  ae 
was  treated  twice  witu  hospitalisation  in  the  regional  hospital,  . 
and  beginninr.:  in  19^9  ho  ivss  observedre^ularly ' '  inthe  polyclinic 

\%Q&  *  t 

of  t.M  Institute'*  During- ten  year  period  be  was  hose it  li±.ed 
seven  times  in  the  clinic. 

Treatment  tir.ucr  clinical  conditions  was  accompanied  each  time 
by  a  definite  positive  effect:  there  was  a  redaction  in  the  art** 
erial  pressure  ii^roveiaeht  in  his  general  feeling  of  wellbeing. 
However.*  after  release  from  the  clinic,  oespite  systematic  and 
faithful  * bservatioii  by  the  patient  of  all  physician 1 s '  orders 
and  continuation  of  his  treatment  under  ambulatory  conditions, 
tue  arterial  pressure  again  increased  to  high  levels.  In  19^9 

M 

marked  changes  in  the  urine  were  noted  repeatedly:  protein,  red 
cells,  hyr-liu o  and  granular  casts*  A  mild  hypercholesterolemia 
was  also  noted  ( 2&0  mg  percent). 

In  ,ln  recent  years  the  state  of  the  patient  has  began,  to 
improve «  In  1151  he  regained  his  work  capacity,  ihe  pat rent 
carried  out  a is  entire  work  load  (as  an.  engineer)  ana  nio  not 


require  work  releases  in  connection  with  his  hypertension.  Ite 
no  longer  showed  tendencies  to  hypertensive  crises,  and  there 


L  was  H’ 


marked  improvement  in  his  general  condition  a  no.  amelioration  j 
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of  his  headaches;  in  the  course  of  the  last  two  years  he  has 

t 

ceased,  experiencing  pain  in  the  heart  region*  Since  1931  ,  and 
over  the  course  of  the  succeeding  years,  no  changes  have,  been 
noted  in  the  urine  and  hypercholesterolemia  has  disappeared*  Al¬ 
though  the  level  of  arterial  pressures  has  regained  very  high, 
the  extremely  nigh  pressures  ( 250/150  to  270/15 0  mm  rig)  observed 
early  in  the  coarse  of  his  disease  have  not  recurred* 

In  conclusion  it  should  be  emphasised  that  our  prolonged  oh** 
serv&tions  of  patients  with  hypertension  indicate  that  a  maximum 
efiectj  in  the  sense  of  remission  ,of  the  disease, is  achieved  al¬ 
most  without  exception  in  the  early  stages  of  the  disease,  in 
the  later  stages  of  tae  disease,  as  the  result  of  prolonged  and 
systematic  treatment  under  out-patient  coalitions,  and  repeated, 
even  numerous,  hospitalisations,  in  some  cases  it  is  possible 
only  to  prevent  progression  of  the  disease  and  to  obtain  a  slight 
improvement  in  the  condition  of  the  patients*  But  even  this  re¬ 
sult  in  treatment  of  patients  in  the  late  stages  of  hypertension 
may  be  considered  positive.  In  a  considerable  number  of  cases, 
despite  tne  effectuation  of  all  therapeutic  and  prophylactic 
measure®,  patients  in  the  later  stages  of  hypertension  show  in¬ 
exorable  progression  with  subsequent  death.  This  fact  emphasizes 
the  need  for  systematic  and  supportive  prophylactic  andtherapeut- 
ic  measures  in  the  early  stages  of  hypertension. 

Our  experience  from  long-term  observations  of  patients  with 

i. hypertension  permits  us  to  affirm  that  recovery  ot'  remiss! or,  in  J 
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hypertension  is  the  result  of  systematic  prophylactic  andthera- 

peutic  measures*  .Contrary  to  the  assertions  of  certain  authors, 
believe  that  spontaneous  recovery  in  hypertension  is  a  rare 
occurrence# 

Bibliography,, 

Ant 015 ova  ,  L.T.,  in  the  hook  "The  pathology  of  the  cardiovascular 
system  and  of  the  kidneys1*,  Moscow,  1957,  271 
isrxtaaish  kiy,  G.K.,  Maylunas,  V.F. ,  ’’Theses  of  reports  of  the 
Conference  of  the  Leningrad  Institute  for  Advanced  Training 
of  Physicians",  Leningrad,  1956,  12 
Lang,  G.F.  ,  "Hypertension’*,  Leningrad,  1950 
liyasnikov,  A.  L. ,  "Hypertension**,  Moscow,  1954 
Syrnev,  V.V. ,  °Sov«  Med.”  ^Modern  MedicineJ ,  1957,  No. 10,  108 
Tareyev,  Ye.M. ,  "Hypertension”,  Moscow,  1948 
Umanskiy,  A.A.,  Shchedrik,  T,S. ,  "Ter.  Arkh."  ^Therapeutic 
Archives] ,  1957,  Ko.5,  79 

Tsabadse,  G.V.,  Mdebulid*®,  G.I. ,  Mamaladee,  T.l'a.  et  al, 

"Works  of  the  Institute  of  Clinical  and  Experimental  Cord-* 
iology’S  Tbilisi,  195&,  Vol.5*  55 
Tsinamsgvarishvili ,  M.R.,  "Klin.  Med.”  ^Clinical  HedicineJ , 

1952,  No. 5,  9 

Shukiitina,  A.M.,  "Gov ,  Med.”  ,  1958,  No. 3,  37 
Pickring,  G.W. ,  "High  Blood  Pressure",  London,  1955 


■1658 


'KID 


14 


FOR.  reasons  op  speed  and  economy 

THIS  REPORT  HAS  BEEN  REPRODUCED 
E1EC TRONIC ALLY  DIRECTLY  PROM  OUR 
CONTRACTOR’S  TYPESCRIPT 


THIS  PUBLICATION  WAS  PREPARED  UNDER  CONTRACT  TO  THE 
UNITED  STATES  JOINT  PUBLICATIONS  RESEARCH  SERVICE 
A  FEDERAL  GOVERNMENT  ORGANIZATION  ESTABLISHED 
TO  SERVICE  THE  TRANSLATION  AND  RESEARCH  NEEDS 
OF  THE  VARIOUS  GOVERNMENT  DEPARTMENTS 


